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1. Protains Inleract with maial lone in differenl ways to alter their oxidatlonireduciin
aoibdly. For exampla Lhe formal reaction Fat? + ¢ > Fe*Z |3 quite thiferent whan tha iron s
in an Ion-sulfer oluster (a5 in epinach lerredoxin}, or In & hemae group {as in dytochrome-g).
The standard reducilon potenials of thess systeme are given In Table 4.8, pg. :II:E'

A1 11 an elamirochemical call ls mede up &t 20*C soch thal one hall cell has & P skecireds 50pM
taial farradaxin in ssluton adjusisd so 1hat the conoentrations of the oxidized and reduced korme
are squel, and the othar has a P1 electrode with cyiochromn-g, alsn B0 pM iotal, half oxddlzed
half regducaed, both In pH 7 buffer. YWhat will the ¢all psiential ba when thess ara connectad?
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B} If tha wo slecirocdes ara simply connectad with & wirg, allowing current to flow frealy
betwasn tha two half calls, what will be (ha concanirations of oxidized and reduced pratefn In

gach cel whan curant Mow stops?
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2. When sucrose (m.w, 342.3 g/mol} [s dissohved In weier up to n mole fraclion Xsyo = 0.0871,
the measured vepor praasure af welar abéve the aolulion al 0°C I8 4.948 mm Hj. Tha vapar
prasaure of pure waler at this 18 tura I8 4.578 mm Hg. and the snthalpy of fualon far walor
la E.007 kJimol, HzD 1 gramé and 18 gramamol.

Al Caloutats the activity cosficlent of the watar In 1the sucrose solulion &l 0°G.
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BY Qalculate the freezing point of the real sucrose solulion described above.
= : o T _ o
Lhg, | o bR
;:hu- "T]'i:- oy E '——'iu il_ —_— : "", - 1A B4
o 1< T 15{ /
T_{ N VTR ANy PRV

o :

ﬁl.l.a_l"{(h \';",:{.J,{;ﬂ,l_l Luf - |

— ) ' U.LHH) T _l: - -% 5 - =4Sty
ﬂ:.i}n-}mw -.—,/mhq s Lt h



Mams

e

3. A sampla walkghing 3.00 gram contmining & mixture oF & single protein and some NaC! {zall,
m.w. 58.4 9/mol} was dissoived 10 give 10.0 mis of sclulion at 20°C. This was placed in an
cEMomater opPOEite B kolUtien of pure watar using a mernbrana which wes parmesbla (o water,

Ma* and GF but oot proteln. The resuling osmelic pressure was datermined to be 0.00403 alm.
When the same meagurament wae done whh a membmne which was permeabla ondy to walar

{not profein, Na* or Cr), ihe cemolic pressure wae detarmined o ba 0880 aim.
T
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} Calctlaie the makssyiar waight of the pretein. “”hud " LC}F = | Lo X0 j/L.
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B} Whal permantaga emor In tha molecular weight would thare have been If the protein had
I:r::g?aauumud io be pure {no galt), and only the mambrans permesble 1o just watar had bean
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4. A protain involved in Hght harvesting for photosynthasls in bacteris was Invastigated using
ulracentrifugation and ADE gai slecirophoresis. Two panirfuge experimenis wera dona, tha
first In 1 M NaCl sohalon, Ihe second i 1 M NaSCH. Tha samples ware spun untll en
equilbrium concenirailan gmadienl wae establishad {epining at 20°C gt 21,980 mm; vz for
jhe protein was found o be 0.708 om2/gram, p for the sal solutlene was 1.20 g'em? (lgnara
arny posElble sMects of danalty gradients due ¥ tha sah in the sohillons). The Soncantration

profile was determined, and used to gonaraie the graph Dalew 10 the laft. ©niheg right iz a
drawing of 1he genaturing SDE gal.
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A} Uslng the cantrifugs daa what Is the afeclve molecular walght of tha proteln In each of 1he
sall solufons? (be carelul with units)
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B} Using tha cenbrifuge daa togethar with the ¢lsctrophoresls dale cen you axplaln tha
observations? (ghve 8 concise glanation of what sach obaervation indicates and how the

ohaarvailons fit together),
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